Interspecies variations in caffeine metabolism related to cytochrome P4501A enzymes.
1. Interspecies (including man, monkey, rabbit, rat and mouse) variations in caffeine metabolism by liver microsomes were studied. While N-3 demethylation was the major pathway in man (81% of total dimethylxanthines), N-7 demethylation was predominant in monkey (89%), and the three demethylation pathways were about equal in mouse, rabbit and rat. 2. Three monooxygenase activities (methoxyresorufin O-demethylase, phenacetin O-deethylase and acetanilide 4-hydroxylase) correlated significantly with the rate of metabolism of caffeine. 3. P4501A1 and 1A2 enzymes were immunodetected in different species. P4501A2 was the only isoform detected in liver of man, rat and mouse, while no polypeptide immunorelated to P4501A was detected in monkey and only a minor band of P4501A1 was detected in rat and rabbit. 4. All in vitro data indicate that paraxanthine formation is mediated mainly by P4501A2 in mammals while theophylline formation is mediated mainly by cytochromes P-450 other than those of the 1A family.